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Abstract 


Knee osteoarthritis (OA) is a highly prevalent disease among the elderly population that results in 
joint degeneration, leading to reduced mobility and challenging daily living. Patients can choose 
from various treatment options depending on the stage of joint degeneration. In developing coun- 
tries such as Pakistan, it is crucial to comprehend the financial burden borne by patients and their 
families due to this condition's high prevalence. Therefore, this exploratory study aimed to assess 
the financial burden of knee OA patients seeking healthcare services by analyzing the healthcare 
costs and expenses incurred by them. A purposive sampling technique was employed to recruit 112 
knee OA patients undergoing any treatment modality from public and private hospitals in Lahore. 
A semistructured questionnaire collected patients' sociodemographic information and overall out- 
of-pocket health expenditures. Descriptive statistics and the Mann-Whitney U test were utilized 
for data analysis. The patients' mean age was 53.69 + 11.73 years, with 10.26 + 4.83 years of educa- 
tion. Stage III knee OA was the most common diagnosis (30.36%), followed by stage IV (28.57%), 
stage II (22.32%), and stage I (18.75%). The direct medical cost was significantly higher [United 
States dollars (USD) 2,590.97] among patients who underwent surgery than among those who opted 
for alternative treatment procedures (USD 192.10) (p = 0.001). Similarly, the indirect medical cost 
was significantly higher (USD 371.75) among patients who underwent surgery than among those 
who chose other treatment options (USD 23.66) (p= 0.001). The overall cost of illness was 6.02 times 
higher among patients who had surgery (USD 3,050.93) than among those who opted for other 
treatment modalities (USD 507.19) (p = 0.001). The study’s findings provide insights into the 
financial burden borne by knee OA patients' families, emphasizing the need for policymakers to 
intervene. By understanding the costs of illness borne by patients and their families, policymakers 
can develop targeted interventions to alleviate the financial burden and improve access to 
healthcare services for knee OA patients. 


Keywords 


Health expenditures; Out-of-pocket costs; Knee osteoarthritis; Knee replacement; Healthcare costs 


1. Introduction 


Osteoarthritis (OA) is a degenerative joint disease arising from cartilage wear and 
tear at the edge of the bones, resulting in inflammation, pain, and reduced movement of 
the joint [1, 2]. The symptoms of OA include joint stiffness, tenderness, severe pain, joint 
swelling, restricted joint movement, snapping sounds, and muscular atrophy [3]. OA 
mainly affects the different joints, including the knee, hand, and hip joints [4]. 

Total knee arthroplasty (TKA) is the standardized treatment for late stages of knee 
OA worldwide [5]. It is a unicompartmental polycentric knee arthroplasty performed 
among patients with any or both compromised knee joints and a significant level of dam- 
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age where total knee replacement or conventional reconstruction is not favorable [6]. 
Patients with OA can opt for knee replacement surgery, which is contraindicated in cases 
of necrosis, condylar fracture, tibial plateau prosthesis, osteotomy procedure failure, 
and valgus upper tibial osteotomy [7]. TKA is a cost-effective treatment modality that im- 
proves joint functioning among patients with advanced stages of knee OA [8]. It also plays 
a Vital role in alleviating pain, with a high proportion of success in managing this disease 
[8]. 

Globally, knee OA is most prevalent among the elderly because the degeneration of 
joints leads to reduced movements and makes daily living difficult [9]. Gender differ- 
ences in patients with knee OA are well documented. The male population is more likely 
to suffer from knee OA above 60, whereas the female population of the same age group 
suffers from both knee OA [10]. The prevalence of knee OA in Europe and North America 
is 0.19% and 0.25%, respectively [11]. A study reported that nearly one million total knee 
and hip joint replacement procedures are performed annually in the United States (US), 
underlining the country's high incidence of joint replacement procedures [12]. In the 
United Kingdom (UK), the lifetime morbidity of OA is approximately 45% for knees, 
whereas 57,000 knee replacement surgeries are performed yearly [13]. In contrast, the 
prevalence of knee OA is high in South Asian countries, varying between 1.42% and 
83.73% [14]. The country profile of low- and middle-income countries (LMICs) further 
clarifies the situation where India (28.7%), Pakistan (25.00% in rural and 28.00% in urban 
areas), and Bangladesh (10.20%) reported a high prevalence of knee OA among the gen- 
eral population [15, 16]. According to data from 2010 to 2017, the prevalence of OA in- 
creased in South Africa by 9%, Brazil by 14%, and Nepal by 20% [17]. In addition, the 
pooled prevalence of OA in various regions was reported as 16.4% in South Asia, 15.7% 
in East Asia and the Pacific, and 14.2% in Sub-Saharan Africa [14]. 

The US-based study found that the average lifetime cost of care borne by knee OA 
patients is contingent on the eligibility for TKA for the various Kellgren-Lawrence grades 
and ranges between United States dollars (USD) 12,400 and USD 16,000 [18]. Bedenbaugh 
et al. compared the cost of illness spent by US knee OA patients and controls [19]. The 
knee OA cohort spent a significantly high amount on outpatient visits (USD 12,571) and 
pharmacy claims (USD 3,655) compared to their controls, with an accumulated all-cause 
average cost of USD 24,550. In Pakistan, the financial burden of TKA is also overwhelm- 
ingly high. A local study reported that patients who have undergone bilateral TKA sur- 
gery in a private healthcare facility spent an overall cost of USD 4,360.51, consisting of 
human resource costs (USD 524.44), consumable costs (USD 3,737.49), and overhead 
costs (USD 98.58) [20]. 

The economic condition of a country is closely linked to the poverty of both rural 
and urban populations. Simultaneously, medical conditions directly affect the overall fi- 
nancial condition of a household. For example, according to the Asian Development 
Bank (ADB), 21.9% of the population lives below the national poverty line in Pakistan, 
and nearly 3.7% of the employed population has purchasing power parity a day below 
USD 1.90, which barely allows a family to meet the expenditures of households [21]. In 
this situation, people contracting lethal diseases such as OA affect their overall domestic 
spending and quality of life [22, 23]. Therefore, it is crucial to determine the financial 
burden of knee OA to understand the extent of expenditure borne by the patients either 
out of pocket or by paying the subsidized cost for various outlays, such as the cost of 
medicines, injections, surgery, consultation fees, etc. Therefore, this study assessed the 
financial burden of knee OA patients seeking healthcare services by assessing the 
healthcare costs and expenses incurred by these patients. The study aims to provide in- 
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sights into the costs associated with this condition and the financial challenges that pa- 
tients and their families may face when seeking healthcare services. 


2. Materials and methods 


The present study is an exploratory investigation that was conducted over a period 
of five months, from April to August 2021. Data for this study were collected from three 
hospitals located in Lahore, which is a densely populated district in Punjab Province. The 
hospitals included in the study were Jinnah Hospital, Hussain Memorial Hospital, and 
Iffat Anwar Medical Complex, which comprise both public and private institutions with 
inpatient, outpatient, and physical therapy departments. The researcher obtained ad- 
ministrative approval from all the hospitals mentioned above and acquired ethical clear- 
ance from the Ethics Review Committee of Hussain Memorial Hospital, Lahore, Pakistan 
(No. HMH/RC/2021/03). 

All eligible participants for this study were individuals aged between 35 and 85 years 
who had a confirmed diagnosis of knee OA and had received any form of treatment for 
the condition for at least three months and up to two years at the time of data collection. 
Any individuals who did not provide written informed consent were excluded from the 
study. Before the face-to-face interviews, all participants were provided with information 
leaflets in Urdu's local language detailing the study's objectives and purpose. In addition, 
oral explanation was provided to those who were illiterate. 

The study employed a purposive sampling technique, a type of nonprobability sam- 
pling method, to recruit 112 knee OA patients. A semistructured questionnaire was used 
to gather patients' sociodemographic information and their families' overall out-of- 
pocket health expenditures. The expenses were categorized as direct medical costs (such 
as general practitioner fees, consultant fees, laboratory charges, surgery, injections, 
medicines, and physical therapy costs), direct nonmedical costs (including hospital ac- 
commodation, food, and transportation charges), and indirect nonmedical costs (such as 
home help, children tuition services, and other expenses) based on the World Health Or- 
ganization (WHO) guidelines [24, 25]. The collected costs were summed to obtain the 
overall cost of illness. The study estimated the average cost incurred by each patient for 
their knee OA treatment during the entire study duration and did not calculate it on an 
annual or monthly basis. All the cost elements were recorded in Pakistani rupees (PKR) 
and later converted into USD at an average exchange rate of 2021, which was (USD 1 = 
PKR 162.97) [26]. 

The collected data were analyzed using Statistical Package for Social Sciences (SPSS) 
version 25.00. Frequencies, percentages, means, medians, and standard deviations (SDs) 
were calculated to achieve the study's objectives. To compare the elements of the cost of 
illness between patients who underwent surgery and those who opted for other treat- 
ment options, the Mann-Whitney U test was used, and p < 0.05 was considered statisti- 
cally significant. 


3. Results 


Table 1 presents the demographic and clinical characteristics of the 112 knee OA 
patients included in the study. Most patients were female (76.79%), while 23.21% were 
male. The mean age of the patients was 53.69 + 11.73 years, and the average education 
was 10.26 + 4.83 years. The reported annual household income was USD 4,370.94 + 
1,780.97. Furthermore, approximately 62.50% of the patients had a family history of knee 
OA. Of the 112 patients, stage III knee OA was the most common diagnosis (30.36%), fol- 
lowed by stage IV (28.57%), stage II (22.32%), and stage I (18.75%). On average, patients 
had been diagnosed with knee OA for 28.75 + 40.87 months. 
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Table 1. Demographic and clinical characteristics of knee OA patients (n = 112). 


Demographics and Clinical Characteristics N (%) Mean + SD 
Age (in years) - 53.69 + 11.73 
Male 26 (23.21) : 
Gender 
Female 86 (76.79) - 
. Married 110 (98.21) - 
Marital status , 
Unmarried 2 (1.79) - 
Education (in years) - 10.26 + 4.83 
Family members (in numbers) - 6.71 + 1.90 
Annual household income (in USD) - 4,370.94 + 1,780.97 
i a Yes 70 (62.50) - 
Family history of knee OA 
No 42 (37.50) : 
Stage I 21 (18.75) - 
Stage II 25 (22.32) - 
Stage of knee OA 
Stage III 34 (30.36) Z 
Stage IV 32 (28.57) - 
Initiation of knee OA symptoms till diagnosis (in months) - 45.23 + 47.75 
Knee OA diagnosis (in months) - 28.75 + 40.87 


Table 2. Cost of illness borne by knee OA patients in USD (n= 112). 


With Surgery Without Surgery 
Variables n=16 n=96 p value* 
Mean + SD Median (IQR) Mean + SD Median (IQR) 
Direct Medical Costs 

General practitioner 21.52 + 18.43 24.54 (1.77 - 30.68) 20.43 + 75.53 0.00 (0.00 - 11.50) 0.001 

Consultant 7.25 + 5.89 9.20 (1.23 - 9.20) 11.93 + 29.52 9.20 (1.23 - 9.20) 0.943 
Laboratory 28.76 + 31.24 10.74 (6.74 - 55.23) 11.94 + 15.95 6.14 (3.07 - 12.27) 0.004 ™ 

Surgery 2,055.59 + 1,328.58 1,380.62 (1,227.22 - 2,914.65) : : : 

Injections 23.93 + 41.06 1.84 (0.00 - 34.67) 11.68 + 54.48 0.00 (0.00 - 0.00) 0.001 ™ 

Medicines 174.72 + 411.40 24.54 (6.91 - 62.13) 71.22 + 189.61 24.54 (9.66 - 45.25) 0.887 
Physical therapy 279.19 + 147.92 230.10 (142.66 — 451.00) 64.90 + 61.02 42.95 (18.41 - 85.91) 0.001 
Direct Medical Cost 2,590.97 41,402.56 2,277.11 (1,551.05 - 3363.81) 192.10 + 267.71 130.40 (51.09 - 203.72) 0.001™~ 

Indirect Medical Costs 
Hospital accommodation 234.71+196.89 196.36 (41.42 - 444.87) 0.00 + 0.00 0.00 (0.00 - 0.00) 0.001 
Food 52.92 + 84.19 18.41 (0.00 - 69.03) 1.02 + 5.62 0.00 (0.00 - 0.00) 0.001 
Transportation 84.12 + 58.72 88.98 (27.15 — 108.92) 22.64 + 17.32 18.41 (12.27 - 27.61) 0.001 
Indirect medical cost 371.75 + 247.60 323.68 (171.35 — 607.48) 23.66 + 18.86 18.41 (12.27 - 27.61) 0.001 ™ 
Indirect Non-Medical Costs 

Home help (maid etc.) 34.52 + 28.33 30.68 (13.81 — 53.69) 11.66 + 18.35 0.00 (0.00 - 18.41) 0.001 ™ 
Children tuition services 7.67 + 20.96 0.00 (0.00 - 0.00) 274.85 + 564.92 116.59 (0.00 — 306.80) 0.001 ™ 
Other expenses 46.02 + 69.06 0.00 (0.00 - 0.00) 4.92 + 21.76 0.00 (0.00 - 0.00) 0.001 ™ 

Indirect nonmedical costs 88.214 85.61 61.36 (13.81 - 191.75) 291.43 + 583.90 116.59 (24.54- 306.80) 0.129 


Overall Cost of Illness 


The total cost of illness 3,050.93 + 1,378.37 2,876.30 (2,058.20 - 4,032.64) 507.19+655.36 306.50 (173.81 - 481.38) 0.001 ™ 
* All cost categories are compared using the Mann-Whitney U test. ** Significant at p < 0.05. 


Table 2 compares the different components of healthcare costs between knee OA 
patients who underwent surgery and those who opted for alternative treatment proce- 
dures. Patients who underwent surgery had significantly higher direct medical costs 
(USD 2,590.97) than those who opted for alternative treatment procedures (USD 192.10), 
with the surgery cost being the major contributor (USD 2,055.59) to this difference (p = 
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0.001). Indirect medical costs were also significantly higher among patients who under- 
went surgery (USD 371.75) than among those who opted for other treatment options (USD 
23.66) (p = 0.001). On the other hand, overall indirect nonmedical costs were higher 
among patients who opted for alternative treatment methods (USD 291.43) than among 
those who underwent surgery (USD 88.21), but this difference was not statistically signif- 
icant (p = 0.129). The study found that the overall cost of illness was 6.02 times higher 
among patients who underwent surgery (USD 3,050.93) than among those who opted for 
alternative treatment options (USD 507.19), and this difference was statistically signifi- 
cant (p = 0.001). 


4. Discussion 


Our study showed that the proportion of female patients was higher than that of 
male patients, and nearly two-thirds had a family history of knee OA. Additionally, most 
patients were diagnosed with stage III and stage IV knee OA. Patients who underwent 
surgery had significantly higher direct medical costs, with surgery being the major con- 
tributor to this cost. Indirect medical costs were also higher for patients who had surgery. 
However, the indirect nonmedical costs were higher for patients who opted for alterna- 
tive treatment methods, although this difference was not statistically significant. Overall, 
the cost of illness was much higher for patients who underwent surgery than for those 
who chose alternative treatment options. 

The US-based study assessed the lifetime medical care cost borne by knee OA pa- 
tients [27]. In line with our study results, the study reported that the average cost of illness 
of symptomatic knee OA was high (i.e., USD 12,400) per person [27]. Furthermore, the 
results of another study conducted in the Netherlands align with our results that high- 
lighted that total knee-related productivity costs and medical costs of conservative treat- 
ment of symptomatic knee OA among patients with paid employment were €871 per pa- 
tient per month, including 83% productivity costs and 17% medical costs [28]. 

A systematic review included multiregional studies to assess variation in different 
aspects of the costs of knee OA from a larger perspective [29]. The overall costs for topical 
and oral nonsteroidal anti-inflammatory drugs (NSAIDs) were approximately 19.2 and 
25.65 million pounds, respectively. Moreover, knee and hip replacement surgeries ex- 
ceeded 850 million pounds, and knee OA surgery cost approximately 1.34 million pounds. 
Indirect costs from OA caused economic production losses of approximately 3.2 billion 
pounds, 43 million pounds in community services expenditures, and 215 million pounds 
for social services [29]. Another French study supports our study's results, which high- 
lighted that the direct medical cost of knee OA was more than 1.6 billion Euros in the 
country and accounted for approximately 1.7% of the expenses of the French health in- 
surance system [30]. In addition, hospitalization was the single major contributor to di- 
rect costs, with more than 800 million Euros. 

Multiple nonoperative treatment methods can reduce the cost of knee OA by 45%, 
which the American Academy of Orthopedics also suggests through its clinical guidelines 
[31]. Another study revealed that 16.6% of participants received a hyaluronic acid injec- 
tion, and 12.9% had knee arthroplasty during the study period. For patients who received 
hyaluronic acid injections following knee arthroplasty, hyaluronic acid injection contrib- 
uted 1.8%, while knee arthroplasty contributed 76.6% to the overall costs of knee OA. In 
addition, patients who only received hyaluronic acid injections incurred less than 10% of 
the knee OA-related costs compared with patients who had undergone surgery [31]. An- 
other study assessed the cost-effectiveness of knee OA and highlighted that the cost of 
illness within the two-year follow-up was approximately 4.99 billion dollars, of which 
69% of costs were attributed to 3.2% of knee OA patients who had undergone surgery [18]. 
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On the other hand, 15.9% of patients opted for low-cost interventions such as hyaluronic 
acid injections, contributing 1.7% to the overall cost of illness. However, 84.1% of pa- 
tients who opted for nonsurgical treatment saved an average of USD 20,740 per patient 
[18]. 

OA is a degenerative joint disease for which pharmacological management is com- 
paratively cheaper but somewhat ineffective. Therefore, most patients later opt for sur- 
gical intervention, which is expensive and ultimately increases the cost of the treatment 
[32, 33]. Furthermore, it is evident from the literature that patients wait for years and rely 
on pain relief medications until unbearable pain increases the level of disability [34, 35]. 
The prolonged usage of medication and undergoing surgical procedures add significantly 
to the cost of illness. The high treatment cost may also be attributed to the cost of alter- 
native therapies experienced by knee OA patients for a longer duration that only accounts 
for symptomatic treatment but not a proper cure [36, 37]. According to an estimate, pa- 
tients may use pharmacological and nonconventional therapies other than surgery for 20 
years, which utilizes healthcare resources and increases the cost of illness [38, 39]. Alt- 
hough surgery seems to be an expensive intervention considering the duration, severity, 
and level of disability of OA, compared to long-term medication use, pain relief, and mo- 
bility, it has proven cost-effective in curing knee OA [40, 41]. 

The study determined the financial impact of knee OA treatment in the local context 
of developing countries such as Pakistan, which is one of the key public health issues, 
and has added baseline information to the literature, which is the potential strength of 
this study. However, the study only considered knee OA among all other types of OA. In 
addition, it was conducted by only including the noncomplicated cases, which marks a 
weakness of the study. 

This study was subject to two limitations. First, the study was limited to one public 
and two private hospitals, which may have influenced the results and limited the gener- 
alizability of the findings. Second, we included patients who had been experiencing any 
treatment modalities for knee osteoarthritis for a minimum of three months and a max- 
imum of two years at the time of the interview. This approach may have excluded patients 
in the early stages of the disease or who have been receiving treatment for longer periods, 
which may limit the generalizability of our findings. Additionally, our study may not have 
captured the long-term treatment effects of knee osteoarthritis, which may have im- 
portant implications for the financial burden experienced by patients. Therefore, the 
generalizability of our results should be interpreted with caution, particularly for pa- 
tients with different treatment durations or disease stages. 


5. Conclusions 


The study highlights the significant financial burden faced by knee OA patients and 
their families, particularly those from low-income households, due to the combination 
of direct and indirect medical costs. The findings emphasize the pressing need for poli- 
cymakers to intervene to alleviate the short-term financial consequences and enhance 
households' short- and long-term fiscal health. The study underscores the importance of 
recognizing the financial implications of knee OA treatment and the potential long-term 
consequences. It is crucial to take urgent action to reduce the burden and increase the 
accessibility and affordability of treatment options, particularly for low-income house- 
holds. Therefore, the findings of this study have important implications for policymakers 
and stakeholders in developing targeted interventions to alleviate the financial burden 
and improve access to healthcare services for knee OA patients. 
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